We present new spectrophotometric observations of the nebulosity associated with FG Sge. The emission-line spectrum appears to be that of a low-ionization planetary nebula. Observations of temperature and density indicators allow chemical abundances to be computed for He, N, O, Ne, and S + . The derived total abundances are completely normal for planetary nebulae. The lack of observable He + A4686 suggests that the central star must have been relatively cool when the nebula was excited.
I. INTRODUCTION
Direct photographs of FG Sge obtained by G. H. Herbig in 1960 show the star to be at the center of a circular envelope approximately 18" in radius (Herbig and Boyarchuk 1968, hereafter HB) . The emissionline spectrum of the nebulosity is typical of planetary nebulae (HB). HB obtained a distance estimate of 2.5 kpc from the E(B -V) of the star, which implies a radius for the nebular shell of 0.2 pc, and concluded that FG Sge is an old planetary nebula. This conclusion has been supported by Faulkner and Bessel (1970) on the basis of other arguments.
Since the star FG Sge has undergone a series of transformations which would make it unique as the central star of a planetary nebula (Langer, Kraft, and Anderson 1974) , the question of the planetary nebula identification of the surrounding nebulosity deserves close attention. Because no accurate emission-line intensities have been available, we have obtained new spectrophotometric observations of the nebulosity.
II. OBSERVATIONS
All observations presented here were obtained at the Cassegrain focus of the Lick Observatory Shane (3 m) telescope with the image-tube scanner which has been discussed elsewhere Miller, Robinson, and Wampler 1976) . The ITS is a two-channel device, and the normal observing procedure is to monitor the sky and the nebula plus sky alternately with each slit. All scans were reduced to energy units using standard stars calibrated by Stone (1974) .
Observations were obtained in 1972 August, 1973 October, 1974 June and August, and 1976 July. The slit size was 2"4 x 4"0, centered on a position in the nebula 10" west and 1" south of FG Sge. The exact position of the slit might have varied by as much as 2" between 1972 and 1976 owing to modifications in the guiding system, but we see no evidence for systematic variation in the line intensities attributable to setting errors.
The measured line strengths are presented in Table  1 , normalized to a scale of F(Hß) = 100. F(À) is the observed intensity, and /(A) is the intensity corrected for interstellar reddening. The amount of reddening was deduced from the observed strength of the Balmer decrement compared with that predicted by theory for case B recombination (Brocklehurst 1971) . By assuming the parametrization of the Whitford reddening curve given by Miller and Mathews (1972) , we can convert E(ß -a), the Balmer-line color excess, into E(B -V). We derive E(B -V) = 0.37, in excellent agreement with E(B -V) = 0.38 based on UAEF photometry (HB).
We find no evidence for variation in any of the line strengths over the period of 4 years, and the numbers in Table 1 are averages of all the data obtained. The uncertainties in the measured intensities are roughly 10% for F(X) > 50, and 25%-50% for 10 < F(X) ^ 50. In addition to the relative intensities given in 
III. ANALYSIS a) Temperatures and Densities
Typically, the line intensity ratios /(A5007 + A4959)/ /(A4363) of [O in] and /(A6548 + A6583)//(A5755) of [N n] are used to calculate T e , and the ratio /(A6717)/ /(6731) of [S n] is used to calculate N e . Curves of T e and N e versus line ratios were computed using a multilevel atom program incorporating transition probabilities and collision strengths given by Osterbrock (1974) , except for the collision strengths for N + and 0 + + which came from Seaton (1975) and from Eissner and Seaton (1974) , respectively. The results for N e are relatively insensitive to T e ; we derive N e £ 400 cm -3 , close to the value N e ä 500 cm -3 adopted by HB based on estimates of /(A3726)//(A3729).
Unfortunately, the weak auroral lines of both [O in] Calculation of ionic abundances was carried out in the standard manner (e.g., Seaton 1960) . The recombination coefficients for helium were taken from Brocklehurst (1971 Brocklehurst ( , 1972 . The transition probabilities for Ne ++ and 0 + were from Osterbrock (1974) , as were the collision strengths for 0 + . The collision strengths for Ne ++ came from Pradhan (1974) . We have assumed that T e = 10,000 K for the highionization zone-0 ++ and Ne ++ -and that T e = 8000 K for the low-ionization zone-0 + , N + , and S + . The N e ([S n]) was used throughout, and the derived abundances are insensitive to N e ; errors introduced by an uncertain T e will be discussed below. The ionic abundances of He + , 0 + , 0 + + , Ne + + , N + , and S + are shown in Table 2 .
To derive total abundances from ionic abundances, we employ the ionization correction factors (z* cf ) (Peimbert and Costero 1969) which make use of coincidence in the ionization potential of several ionic species; for each case the z cf is the first ratio on the right-hand side of the equation:
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Equations (1) and (3) have been shown to be reliable when all the necessary line intensities are measured at the same place in a nebula (Hawley and Miller 1977) . Equation (4) should be reliable because of the closeness of the ionization potentials of 0 + (34.93 eV) and S ++ (34.9 eV). Unfortunately, the only [S m] line accessible is A6312, which is too weak to be observed in FG Sge. Therefore, a modified form of equation (4), In Table 2 , we show the total abundances of He, O, N, Ne, and S computed from equations (1), (2), (3), and (4a). These abundances can be compared with those found for the Orion Nebula (Peimbert and Torres-Peimbert 1977) , which are thought to be representative of the composition of H n regions and the Sun, and with those found for the Ring Nebula (Hawley and Miller 1977) , which are typical of planetary nebulae. The S abundance given for the Orion Nebula is computed from the S + abundance only, at a position which shows the same ionization as does FG Sge.
From the data in Table 2 we can see that the abundances of O, N, Ne, and probably S and He in the nebula surrounding FG Sge are completely normal for planetary nebulae, when we take into account the uncertain T e . In particular, the ratio N/O = 0.17 is within a factor of 2 of that found in planetary nebulae (Peimbert and Torres-Peimbert 1971) . This is in disagreement with a ratio N/O = 1.5 found from model calculations made by Harrington and Marionni (1976) . An error of 2000 K in T e would introduce an error of about a factor of 3 in the derived total abundances, with calculated abundance increasing with decreasing temperature. The ratio N/O would be only slightly affected, with the ratio decreasing slightly with decreasing T e .
The nondetection of He n line À4686 puts a constraint on the effective temperature of the star at the time the nebula formed (Harrington and Marionni 1976) . He ++ has a recombination time that is long compared with the forbidden line cooling time, and the line A4686 will retain a "memory" of the initial ionization. We infer from the upper limit to À4686 that the star was probably never hotter than 50,000 K. c) Hj8 Surface Brightness Our data provide the first direct measurement of the surface brightness of the nebula. Faulkner and Bessel (1970) have argued that FG Sge is an old planetary nebula on the basis of its position in an (Hj8 surface brightness, A e )-plot. However, they were only able to set limits on the Hß surface brightness from an estimate of the Ha surface brightness and a transformation. We observe a reddening corrected flux through a 2':4 x 4':0 slit /(Hß) = 4.59 x IO" 14 ergs cm -2 s _1 which, with an assumed angular radius of 18", implies S nß = 2.0 x 10 -4 ergs cm~2 s" 1 . We have corrected for the small size of our slit using the assumption that the surface brightness is uniform across the disk. Our value of S-Qß falls within the range of estimates made by Faulkner and Bessel (see their Fig. 1 ). Their equation (2) and our values of S m and N e yield a nebular mass of approximately 10" 4 M 0 . At the assumed distance of 2.5 kpc (HB), using the N e ([S n]), we derive 0.4 M© for a uniformly filled volume. These numbers may not be inconsistent, since the filling factor is unknown and since N e enters to the fifth power in the mass-surface brightness relation. If a very small filling factor of about 0.023 were appropriate, then the mass derived from the surface brightness and density considerations would be about 0.1 M 0 . However, with this filling factor the mass derived from the diameter and density would be about 0.01 Mq. Since it is unlikely that the density is in error by more than a factor of 2, the above considerations suggest that the mass of the nebula is significantly less than that considered typical of planetary nebulae, 0.2-0.6 M©, though this conclusion cannot be considered firm with available data.
IV. CONCLUSIONS
The nebulosity associated with FG Sge exhibits an emission-line spectrum characteristic of low-ionization planetary nebulae. The electron temperature in the low-ionization zone is less than 8200 K. The abundances of He, O, N, Ne, and S are in good agreement with published average abundances for planetary nebulae, while the mass of the nebulosity may be smaller than is typical of planetaries.
